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(57) ABSTRACT 
In an imaging device including imaging elements, a driver 
configuration which does not require much layout space and 
ensures a reduced number of wirings is provided. The imag 
ing device includes imaging elements 1 arranged in a matrix 
or in lines and a single driver circuit 6 disposed along the 
vertical direction of the matrix or along the direction in which 
the lines extend to control the driving of the imaging elements 
1. Then, the driver circuit 6 serves the double function of a 
reset driver adapted to reset the imaging elements and a read 
driver adapted to read out the signals from the imaging ele 
mentS. 

14 Claims, 14 Drawing Sheets 
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IMAGING DEVICE, DRIVING METHOD OF 
THE SAME, DISPLAY DEVICE AND 

ELECTRONIC APPARATUS 

TECHNICAL FIELD 

The present invention relates to an imaging device having 
imaging elements, a driving method of the same, a display 
device and an electronic apparatus. 

BACKGROUND ART 

Typically, optoelectric conversion elements such as a CCD 
(Charge Coupled Devices) sensor, a CMOS (Complementary 
Metal Oxide Semiconductor) sensor and the like are widely 
known as imaging elements adapted to capture an image. In 
recent years, a combination of a thin film transistor (herein 
after abbreviated as “TFT), capacitor and other components 
has been proposed to function as an optoelectric conversion 
element. An example thereofis, for example, a display device 
which includes liquid crystal display elements, the TFT 
adapted to function as an optoelectric conversion element and 
other components in each of pixels arranged in a matrix. The 
display device further includes a backlight or frontlight as a 
light source and displays an image by transmitting light from 
the light source through the liquid crystal display elements. 
On the other hand, the display device permits entry of infor 
mation using incident light onto the TFT (refer, for example, 
to Japanese Patent Laid-Open No. 2002-268615). The dis 
play device configured as described above allows for image 
display and information entry on the same screen region. 
Therefore, such a display device is expected to find applica 
tion as an information input/output device to replace a touch 
panel and other devices. 

Incidentally, if the TFTs or other components adapted to 
function as optoelectric conversion elements are arranged in 
a matrix, driver circuits as shown, for example, in FIG. 10, are 
required to control the driving of each of the TFTs or other 
components. That is, a reset driver 112, read driver 113 and 
source voltage driver 114 need to be provided for a sensor 
group 111, in which TFTs or other components are arranged 
in a matrix, as vertical drivers disposed along the Vertical 
direction of the matrix. The reset driver 112 resets the charge 
stored condition of the sensor group 111. The read driver 113 
reads out the stored charge. The source voltage driver 114 
controls the applied voltage. Further, a horizontal driver 115 
is also required along the horizontal direction of the matrix. 
Of these drivers, the reset driver 112 includes shift registers to 
be associated with the lines in the matrix arrangement as 
illustrated in FIG. 11. The reset driver 112 sequentially per 
forms a reset operation on each of the lines in response to a 
reset signal (ResetVST) from a higher-level circuit (not 
shown) as a trigger. Also, similarly, the read driver 113 
sequentially performs a signal read out operation from each 
of the lines in response to a read signal (ReadVST) from the 
higher-level circuit as a trigger. Then, as illustrated in FIG. 12, 
after the reset operation is performed sequentially by the reset 
driver 112 on each of the lines of the sensor group 111 in 
response to the reset signal (ResetVST), the read driver 113 
sequentially performs a signal read out operation upon receipt 
of the read signal (ReadVST) to read out the charge stored in 
the sensor group 111 after the reset. 

However, the above-mentioned conventional driver circuit 
configuration requires the plurality of driver circuits 112,113 
and so on as vertical drivers. Therefore, the configuration is 
not preferred for the following reasons. That is, the plurality 
of driver circuits 112, 113 and so on require a large layout 
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2 
space. This may lead to a larger so-called frame regionaround 
the effective screen region. Further, the plurality of driver 
circuits 112, 113 and so on lead to more wirings. This may 
make it difficult to secure an opening area in each pixel. 
Further, for example, if the plurality of driver circuits 112, 
113 and so on are disposed on one side of the sensor group 
111, there is a need to provide wirings so that the wirings 
straddle at least one of the driver circuits. This may result in 
extremely low layout efficiency. 

In light of the foregoing, it is an object of the present 
invention to provide an imaging device capable of realizing a 
driver configuration which does not require much layout 
space, ensures a reduced number of wirings and prevents 
wirings from Straddling any of the driver circuits, and a driv 
ing method of the same, display device and electronic appa 
ratuS. 

DISCLOSURE OF INVENTION 

The present invention is an imaging device devised to 
achieve the above object. The imaging device is characterized 
in that the imaging device includes imaging elements and a 
single driver circuit. The imaging elements are arranged in a 
matrix or in lines. The driver circuit is disposed along the 
vertical direction of the matrix or along the direction in which 
the lines extend to control the driving of the imaging ele 
ments. The driver circuit serves the double function of a reset 
driver adapted to reset the imaging elements and a read driver 
adapted to read out the signals from the imaging elements. 

In the imaging device configured as described above, a 
single driver circuit serves the double function of a reset 
driver and a read driver. Therefore, the conventionally sepa 
rate driver circuits can be combined into a single circuit. 
As described above, the present invention combines the 

driver circuits into a single circuit, thus ensuring reduced 
layout space over the conventional imaging devices. This 
contributes to reduced frame region. Further, the present 
invention uses fewer control signals and thus has fewer wir 
ings. Still further, the driver circuits in the frame region on one 
side can be combined into a single circuit. This eliminates the 
need to provide wirings which straddle the driver circuits, 
thus ensuring high layout efficiency. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a circuit diagram illustrating an example of the 
schematic configuration of an imaging device according to 
the present invention. 

FIG. 2 is a circuit diagram illustrating an example of the 
major components included in the imaging device according 
to the present invention. 

FIG. 3 is a timing chart illustrating an example of the 
operation of the major components of the imaging device 
according to the present invention. 

FIG. 4 is a circuit diagram illustrating the configuration of 
a reset/read driver in the imaging device according to the 
present invention. 

FIG. 5 is a timing chart illustrating an example of the 
driving procedure for a driving method of the imaging device 
according to the present invention. 

FIG. 6 is a circuit diagram illustrating an example of the 
schematic configuration of the imaging device according to 
another embodiment of the present invention. 

FIG. 7 is a circuit diagram (part 1) illustrating an example 
of major components included in the imaging device accord 
ing to another embodiment of the present invention. 
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FIG. 8 is a circuit diagram (part 2) illustrating an example 
of major components included in the imaging device accord 
ing to another embodiment of the present invention. 

FIG. 9 is a timing chart illustrating an example of the 
operation of the imaging device according to another embodi- 5 
ment of the present invention. 

FIG. 10 is a circuit diagram illustrating an example of the 
schematic configuration of a conventional imaging device. 

FIG. 11 is a circuit diagram illustrating an example of the 
major components included in the conventional imaging 
device. 

FIG. 12 is a timing chart illustrating an example of the 
operation of the conventional imaging device. 

FIG. 13 is a plan view illustrating the modular configura 
tion of a display device according to the present invention. 

FIG. 14 is a perspective view illustrating a television set 
having the display device according to the present invention. 

FIG. 15 is a perspective view illustrating a digital still 
camera having the display device according to the present 20 
invention. 

FIG. 16 is a perspective view illustrating a laptop personal 
computer having the display device according to the present 
invention. 

FIG. 17 is a perspective view illustrating a mobile terminal 25 
device having the display device according to the present 
invention. 

FIG. 18 is a perspective view illustrating a video camcorder 
having the display device according to the present invention. 
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15 

30 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

A description will be given below of an imaging device, a 
driving method of the same, a display device and an electronic 35 
apparatus according to the present invention with reference to 
the drawings. 

The schematic configuration of the imaging device accord 
ing to the present invention will be described first. FIG. 1 is a 
circuit diagram illustrating an example of the schematic con- 40 
figuration of the imaging device according to the present 
invention. FIG. 2 is a circuit diagram illustrating an example 
of the major components included in the imaging device. FIG. 
3 is a timing chart illustrating an example of the operation of 
the major components. 45 

The imaging device described in the present embodiment 
includes a sensor group 1 as illustrated in FIG.1. The sensor 
group 1 includes a plurality of pixel sections 1a arranged in a 
matrix. The sensor group 1 is configured to permit informa 
tion entry using incident light on one hand and image display 50 
on the other hand. That is, the imaging device also functions 
as a display device. 

Therefore, each of the pixel sections 1a includes a display 
element section 2 and sensor element section 3 as illustrated 
in FIG. 2. 55 
The display element section 2 is intended to achieve the 

functions of so-called low-temperature polysilicon liquid 
crystal. More specifically, the display section 2 includes a 
liquid crystal display element formed on a polycrystalline 
silicon (polysilicon) Substrate. The liquid crystal display ele- 60 
ment selectively transmits light from a light Source (backlight 
or frontlight) to display an image. It should be noted that the 
details of low-temperature polysilicon liquid crystal are pub 
licly known. Therefore, the description thereof will be omit 
ted in the present specification. Polycrystalline silicon con- 65 
ducts electricity more easily than amorphous silicon. This 
contributes to a higher liquid crystal response speed. Further, 

4 
the transistors used to control the liquid crystal can be reduced 
in size. This contributes to a higher brightness thanks to 
increased opening area. 
The sensor element section 3 includes a sensor transistor 

(hereinafter abbreviated as “Tr)3a, reset Tr3b, capacitor 3c, 
source follower circuit 3d and read Tr3e formed on a low 
temperature polysilicon substrate. Then, as illustrated in FIG. 
3, after charges of the capacitor 3c are discharged to its initial 
state as the same capacitor 3c is reset by the reset Tr3b, a 
leakage current of the sensor Tr3a which changes with the 
light quantity received is charged into the capacitor 3c. Then, 
the voltage of the capacitor 3c produced by the amount of 
charge stored is impedance-converted by the Source follower 
circuit 3d. After a given period of time, the read Tr3e is turned 
on to read out the sensor output to the signal line so that the 
sensor element section 3 functions as an optoelectric conver 
sion element. 
By forming, on a low-temperature polysilicon Substrate, 

the sensorelement section3 which includes a combination of 
thin film transistors as described above, the sensor group 1 
builds an integrated active pixel sensor array. The integrated 
active pixel sensor array includes the display element section 
2 and sensor element section 3 for each of the pixel sections 
1a on the same Substrate. 
A driver circuit controls the driving of the sensor group 1 

configured as described above. That is, each of the compo 
nents of the display element section 2 and sensor element 
section 3 in the sensor group 1 is connected to the driver 
circuit via the wirings extending respectively in the Vertical 
and horizontal directions of the pixel matrix. 

It should be noted, however, that the imaging device 
described in the present embodiment includes a horizontal 
driver 4, source voltage driver 5 and reset/read driver 6 as 
driver circuits as illustrated in FIG. 1 unlike conventional 
imaging devices. Of these drivers, the horizontal driver 4 is 
disposed along the horizontal direction of the pixel matrix of 
the sensor group 1. It should be noted that the horizontal 
driver 4 is the same as the conventional one. Therefore, the 
detailed description thereof will be omitted here. On the other 
hand, the source voltage driver 5 and reset/read driver 6 are 
disposed along the vertical direction of the pixel matrix of the 
sensor group 1. That is, these drivers function as the vertical 
drivers. It should be noted, however, that these drivers are 
disposed respectively on the different sides of the sensor 
group 1 and that the plurality of vertical drivers are not dis 
posed on one side of the sensor group 1. 
Of the driver circuits functioning as the vertical drivers, the 

Source Voltage driver 5 controls the Supply of Voltage applied 
to the components of the sensor element section 3 in each of 
the pixel sections 1a. 
On the other hand, the reset/read driver 6 sequentially 

performs a reset operation by discharging the capacitor 3c to 
its initial state line by line in the matrix arrangement. The 
reset/read driver 6 also performs a signal read out operation 
by reading out the voltage of the capacitor 3c produced by the 
amount of charge stored in the capacitor 3c as a sensor output. 
That is, the reset/read driver 6 serves the double function of a 
reset driver adapted to reset the sensor element section 3 and 
a read driver adapted to read out the signals from the sensor 
element section 3. 

Here, the reset/read driver 6 will be described further in 
detail. FIG. 4 is a circuit diagram illustrating an example of 
the configuration of the reset/read driver in the imaging 
device according to the present invention. 
The reset/read driver 6 includes a plurality of shift registers 

6.a for the lines in the matrix arrangement of the sensor group 
1, as with a conventional reset driver 12 and read driver 13 
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(refer to FIG. 11). It should be noted, however, that a start 
signal (SVST) is fed to the shift registers 6a from a higher 
level circuit (not shown). The start signal need only corre 
spond to the logical sum of the conventional reset signal 
(ResetVST) and conventional read signal (ReadVST). That 
is, the start signal can be generated based on the reset and read 
signals. It should be noted that the start signal may be gener 
ated by the higher-level circuit or reset/read driver 6. 

Further, the reset/read driver 6 also includes selector cir 
cuits 6b provided to be associated with the plurality of shift 
registers 6a. The selector circuit 6b Switches, according to a 
select signal (ENB2) from the higher-level circuit, the output 
signal from each of the shift registers 6a for use as a signal 
adapted to perform a reset operation on the sensor element 
section3 in each of the pixel sections 1a or as a signal adapted 
to perform a signal read out operation from the sensorelement 
section 3. It should be noted that the detailed configuration of 
the selector circuit 6b, i.e., the configuration adapted to 
Switch the signal, may be realized using publicly known 
techniques such as a comparator and so on. Therefore, the 
description thereof will be omitted here. 
As described above, the reset/read driver 6 can receive the 

start signal (SVST) serving as a trigger to initiate the opera 
tion and the select signal (ENB2) adapted to select the opera 
tion to be initiated. Upon receipt of the start signal, the reset/ 
read driver 6 causes the sensorelement section3 in each of the 
pixel sections 1a to perform a reset operation or signal read 
out operation according to the select signal received at that 
moment. As a result, the reset/read driver 6 incorporates both 
functions as a reset driver and read driver in a single unit. 
A description will be given next of the operation control 

procedure for the imaging device configured as described 
above, i.e., the driving method of the imaging device accord 
ing to the present invention. It should be noted that control of 
the operation of the sensor element section 3 in each of the 
pixel sections 1a of the sensor group 1 will be primarily 
described here. Control of the operation of the display ele 
ment section 2 need only be performed in the same manner as 
in the conventional imaging device. Therefore, the descrip 
tion thereof will be omitted. 

FIG. 5 is a timing chart illustrating an example of the 
driving procedure for the driving method of the imaging 
device according to the present invention. As illustrated in 
FIG. 5, when supplied with the start signal (SVST) and select 
signal (ENB2) while operating in synchronism with a refer 
ence clock signal (SVCK) supplied from the higher-circuit, 
the reset/read driver 6 causes the sensor element section 3 in 
each of the pixel sections 1a to perform a reset operation or 
signal read operation in response to the start signal as a 
trigger. At this time, the reset/read driver 6 switches the opera 
tion to be initiated between the reset operation and signal read 
out operation according to the status of the select signal when 
the start signal is Supplied. More specifically, the reset/read 
driver 6 initiates the reset operation if the select signal is in 
high (Hi) state. That is, the shift registers 6a output signals, 
delayed one from another, respectively to the lines in the pixel 
sections 1a arranged in a matrix in response to the start signal 
as a trigger, thus discharging the capacitor 3c of the sensor 
element section 3 in each of the pixel sections 1a to its initial 
state. On the other hand, the reset/read driver 6 initiates the 
signal read out operation if the select signal is in low (Low) 
state. That is, the shift registers 6a output signals, delayed one 
from another, respectively to the lines in the pixel sections 1 a 
arranged in a matrix in response to the start signal as a trigger, 
thus reading out the Voltage of the capacitor 3c. 
As described above, according to the above-mentioned 

configured imaging device and driving method of the same, 
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6 
the reset/read driver 6, which is a single driver circuit, serves 
the double function of a reset driver and a read driver. This 
combines the conventionally separate driver circuits into a 
single circuit, thus ensuring reduced layout space over the 
conventional imaging devices. This contributes to reduced 
frame region. Further, the imaging device configured as 
describe above and driving method of the same use fewer 
control signals, and has fewer wirings. Still further, the driver 
circuits in the frame region on one side can be combined into 
a single circuit. This eliminates the need to provide wirings 
which Straddle any of the driver circuits, thus ensuring high 
layout efficiency. 

Moreover, the reset/read driver 6 receives the start signal 
serving as a trigger to initiate the operation and the select 
signal adapted to select the operation to be initiated. Further, 
upon receipt of the start signal, the reset/read driver 6 causes 
the sensor element section3 in each of the pixel sections 1a to 
perform a reset operation or signal read out operation accord 
ing to the select signal received at that moment. That is, 
selective operation makes it possible to combine the functions 
of a reset driver and read driver which are originally separate 
into a single unit. Even in that case, the number of signals 
required will not increase extremely in Such a way as to 
complicate the system configuration. 

Another embodiment of the present invention will be 
described next. FIG. 6 is a circuit diagram illustrating an 
example of the schematic configuration of the imaging device 
according to another embodiment of the present invention. 
FIGS. 7 and 8 are circuit diagrams illustrating the major 
components included in the imaging device according to 
another embodiment of the present invention. FIG. 9 is a 
timing chart illustrating an example of the operation of the 
imaging device. 
The imaging device described as another embodiment dif 

fers from the imaging device configured according to the 
above embodiment in the configuration of a sensor element 
section 3' and in that the imaging device includes only a 
reset/read/source voltage driver 7 as a vertical driver as illus 
trated in FIG. 6. 
The sensor element section 3' includes the sensor Tr3a, 

capacitor 3c, source follower circuit 3d and read Tr3e formed 
on a low-temperature polysilicon substrate. However, the 
read Tr3e is not formed. The sensor Tr3a has a bias line Bias 
connected to its gate and a power line VDD connected to its 
drain. Then, the sensor Tr3a functions as an optoelectric 
conversion element if the Voltage value applied via the bias 
line Bias is equal to a given threshold or less. That is, if the 
Voltage equal to the given threshold or less is applied to the 
bias wiring Bias after setting the given threshold so that the 
sensor Tr3a has the optimal sensitivity and S/N as a sensor, 
the sensor Tr3a will function as an optoelectric conversion 
element. On the other hand, if the applied voltage value is 
equal to the threshold or greater, the sensor Tr3a will function 
as a switching TFT. Therefore, the sensor Tr3a discharges the 
capacitor 3c to reset the same to its initial state. That is, if the 
Voltage equal to the given threshold or greater is applied to the 
bias line Bias, and at the same time if the voltage of the power 
line VDD is brought down to a ground (GND) potential, the 
sensor Tr3a will function as a reset TFT. As described above, 
even if the imaging device does not include the reset Tr3b as 
in the configuration according to the above embodiment, the 
sensor Tr3a will function as an optoelectric conversion ele 
ment or reset TFT so long as the Voltages applied to the sensor 
Tr3a from the bias line Bias and power line VDD are varied 
over time. 
The supply of the voltages applied to the bias line Bias and 

power line VDD is controlled by the reset/read/source voltage 
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driver 7 because the imaging device does not include the 
Source Voltage driver 5 as in the configuration according to the 
above embodiment. That is, the reset/read/source voltage 
driver 7 serves the function of a source voltage driver adapted 
to control the voltage applied to the sensor Tr3a, in addition to 5 
the functions of a reset driver and a read driver. 

For this reason, the reset/read/source voltage driver 7 
includes, as illustrated in FIG. 8, a switching circuit 7c 
adapted to switch the voltage applied to the power line VDD, 
in addition to a plurality of shift registers 7a and selector 10 
circuit 7b as in the configuration according to the above 
embodiment. The switching circuit 7c selects whether to set 
the voltage applied to the power line VDD as the ground 
potential, in response to the signal Switching by the selector 
circuit 7b. It should be noted that the detailed configuration of 15 
the Switching circuit 7c may be realized using publicly known 
techniques. Therefore, the description thereof will be omitted 
here. 

The reset/read/source Voltage driver 7 configured as 
described above sequentially outputs either reset signals (Re- 20 
set1, 2, 3 and so on) for the reset operation or read signals 
(Read1,2,3 and so on) for the signal read out operation to the 
sensor element sections 3 on the respective lines in response 
to the start signal from the higher-level circuit as a trigger as 
illustrated in FIG. 9. At this time, the reset/read/source volt- 25 
age driver 7 switches between the reset signals and read 
signals according to the status of the select signal when the 
start signal is Supplied. More specifically, the reset/read/ 
source voltage driver 7 outputs the reset signals if the select 
signal is in high (Hi) state. The same driver outputs the read 30 
signals if the select signal is in low (Low) state. 

Further, the reset/read/source voltage driver 7 switches the 
voltage applied to the power line VDD between the ground 
and source potentials in response to the reset or read signal as 
a trigger. It should be noted that, for example, as for the first 35 
power line VDD, the reset/read/source voltage driver 7 begins 
to apply the Source potential in response to the leading edge of 
the reset signal Supplied to the third reset signal line as a 
trigger, and that the reset/read/source voltage driver 7 
switches the voltage applied to the first power line VDD to the 40 
ground potential in response to the leading edge of the read 
signal Supplied to the third read signal line as a trigger. This 
line-by-line delay is intended to eliminate any likelihood of 
overlap of signals to the same line even in the case of sequen 
tial processing on a line-by-line basis, thus providing a suffi- 45 
cient operating margin. 
As described above, in the configuration according to 

another embodiment of the present invention, the reset/read/ 
source voltage driver 7 which is the single driver circuit also 
serves the function of a source voltage driver, in addition to 50 
the functions of a reset driver and a read driver. Therefore, this 
contributes to further reduced layout space, thus making the 
embodiment extremely suitable for ensuring high layout effi 
ciency. 

It should be noted that although the preferred examples of 55 
the present invention have been described in the aforemen 
tioned embodiments, the present invention is not limited 
thereto, but may be modified as appropriate without departing 
from the scope of the invention. 

For example, a case was taken as an example in each of the 60 
aforementioned embodiments where the imaging device 
included the display element sections 2 arranged in a matrix 
and that the sensor element section 3 was provided to be 
associated with each of the display element sections 2 in each 
of the pixel sections 1a so as to make the imaging device 65 
Suitable for use as an information input/output device. How 
ever, the present invention is not limited thereto, but these 
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sections may be arranged or disposed in any fashion. That is, 
the sensor element section 3 need not be provided in each of 
the pixel sections 1a. Further, the pixel sections 1a may be 
arranged in lines rather than in a matrix. 

Still further, a case was taken as an example in each of the 
aforementioned embodiments where the selector circuit 6b in 
the reset/read driver 6 or the selector circuit 7b in the reset/ 
read/source voltage driver 7 was an AND circuit supplied 
with the select signal (ENB2). However, the present invention 
is not limited thereto, but the selector circuit 6b or 7b may be 
optimized by logic synthesis. 

Still further, the imaging device (or display device) accord 
ing to the present invention includes a flat device in a modular 
form as illustrated in FIG. 13. For example, a pixel array 
section is provided which includes pixels formed by integra 
tion on an insulating Substrate. Each of the pixels, arranged in 
a matrix, includes a liquid crystal element, thin film transistor, 
thin film capacitance, light-receiving element and other com 
ponents. An adhesive is applied to enclose the pixel array 
section (pixel matrix section). Finally, an opposed substrate 
made, for example, of glass or the like is attached to form a 
display module. A color filter, protective film, light-shielding 
film or other film may be provided as necessary on the trans 
parent opposed substrate. For example, an FPC (flexible 
printed circuit) may be provided on the display module, as a 
connector to allow exchange of signals or other information 
between external apparatus and the pixel array section. 
The display device described above is in the form of a flat 

panel and applicable as a display of electronic apparatus 
across all fields including a digital camera, laptop personal 
computer, mobile phone, video camcorder and the like. These 
apparatuses are designed to display an image or video of a 
Video signal fed to or generated inside the electronic appara 
tuS. 

Specific examples of electronic apparatus having Such a 
display device, i.e., electronic apparatus to which the present 
invention is applied, will be given below. 

FIG. 14 illustrates a television set to which the present 
invention is applied. The television set includes a video dis 
play Screen 11 made up, for example, of a front panel 12, filter 
glass 13 and other parts. The television set is manufactured by 
using the display device according to the present invention as 
the video display screen 11. 

FIG. 15 illustrates a digital camera to which the present 
invention is applied. A front view of the digital camera is 
shown at the top. A rear view thereof is shown at the bottom. 
The digital camera includes an imaging lens, flash-emitting 
section 15, display section 16, control switch, menu switch, 
shutter 19 and other parts. The digital camera is manufactured 
by using the display device according to the present invention 
as the display section 16. 

FIG.16 illustrates a laptop personal computer to which the 
present invention is applied. The laptop personal computer 
includes, in a main body 20, a keyboard 21 adapted to be 
manipulated for entry of text or other information. A main 
body cover thereof includes a display section 22 adapted to 
display an image. The laptop personal computer is manufac 
tured by using the display device according to the present 
invention as the display section 22. 

FIG. 17 illustrates a mobile terminal device to which the 
present invention is applied. The mobile terminal device is 
shown in an open position on the left and in a closed position 
on the right. The mobile terminal device includes an upper 
enclosure 23, lower enclosure 24, connecting section (hinge 
section in this example) 25, display 26, subdisplay 27, picture 
light 28, camera 29 and other parts. The mobile terminal 
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device is manufactured by using the display device according 
to the present invention as the display 26 and subdisplay 27. 

FIG. 18 illustrates a video camcorder to which the present 
invention is applied. The video camcorder includes a main 
body section 30, lens 34 provided on the front-facing side 
Surface to image the Subject, imaging start/stop Switch 35. 
monitor 36 and other parts. The video camcorder is manufac 
tured by using the display device according to the present 
invention as the monitor 36. 
The invention claimed is: 
1. An imaging device comprising: 
imaging elements arranged in a matrix or in lines; and 
a driver circuit disposed along a vertical direction of the 

matrix or along the direction in which the lines extend to 
control the driving of the imaging elements, 

the driver circuit being configured to serve a double func 
tion of a reset driver adapted to reset the imaging ele 
ments and a read driver adapted to read out the signals 
from the imaging elements, 

the driver circuit being configured to receive a start signal 
serving as a trigger to initiate an operation and a select 
signal that is separate from the start signal, the select 
signal being configured to select the operation to be 
initiated, wherein the operation includes one of a reset 
operation and a signal read out operation, and 

the driver circuit being configured to cause the imaging 
elements to perform one of the reset operation and the 
signal read out operation according to the select signal, 
upon receipt of the start signal, 

wherein the start signal comprises a logical Sum of a reset 
signal and a read signal. 

2. The imaging device of claim 1, wherein 
the imaging element includes a thin film transistor and 

Switches between two operations, one in which a pho 
tocurrent produced by light radiation is converted into a 
Voltage and another in which a stored charge is reset to a 
reference level, according to the level of the voltage 
applied to the thin film transistor, and 

the driver circuit also serves the function of a source volt 
age driver adapted to control the Voltage applied to the 
thin film transistor. 

3. The imaging device of claim 1 comprising image display 
elements arranged in a matrix, wherein 

the imaging elements are provided to be associated with the 
image display elements. 

4. The imaging device of claim 1, wherein the reset opera 
tion starts when the select signal is in a first state and the read 
out operation starts when the select signal is in a second state. 

5. The imaging device of claim 1, further comprising a thin 
film transistor, a control terminal of the thin film transistor 
being connected to a bias line and a current terminal of the 
thin film transistor being connected to a power Voltage line, 
wherein if a voltage value applied to the bias line is not more 
than given threshold value, the thin film transistor carries out 
an opto-electric conversion and if the Voltage value applied to 
the power Voltage line is a ground potential, the thin film 
transistor carries out the reset operation. 

6. The imaging device of claim 5, wherein the driver circuit 
controls the voltage value applied to the bias line and the 
power Voltage line. 

7. A driving method of an imaging device, the imaging 
device including imaging elements arranged in a matrix or in 
lines, the driving method comprising: 

Supplying a start signal serving as a trigger to initiate an 
operation and a select signal that is separate from the 
start signal, the select signal being configured to select 
the operation to be initiated to a driver circuit disposed 
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along a vertical direction of the matrix or along a direc 
tion in which the lines extend to control the driving of the 
imaging elements, wherein the operation includes one of 
a reset operation and a signal read out operation; 

initiating one of the reset operation to reset the imaging 
elements and the signal read out operation to read out the 
signals from the imaging elements, upon receipt of the 
start signal; and 

switching the operation to be initiated between the reset 
operation and signal read out operation according to the 
status of the select signal when the start signal is Sup 
plied, 

wherein the start signal comprises a logical sum of a reset 
signal and a read signal. 

8. The driving method according to claim 7, wherein 
the imaging element includes a thin film transistor and 

Switches between two operations, further comprising: 
converting a photocurrent produced by light radiation 

into a Voltage and another in which a stored charge is 
reset to a reference level, according to the level of the 
Voltage applied to the thin film transistor, and 

disposing a source Voltage driver within the driver cir 
cuit adapted to control the Voltage applied to the thin 
film transistor. 

9. A display device comprising: 
image display elements arranged in a matrix: 
imaging elements provided to be associated with the image 

display elements; and 
a driver circuit disposed along a vertical direction of the 

matrix or along the direction in which the lines extend to 
control the driving of the imaging elements, 

the driver circuit being configured to serve a double func 
tion of a reset driver adapted to reset the imaging ele 
ments and a read driver adapted to read out the signals 
from the imaging elements, 
the driver circuit being configured to receive a start 

signal serving as a trigger to initiate an operation and 
a select signal that is separate from the start signal, the 
select signal being configured to select the operation 
to be initiated, wherein the operation includes one of 
a reset operation and a signal read out operation, and 

the driver circuit being configured to cause the imaging 
elements to perform one of the reset operation and the 
signal read out operation according to the select sig 
nal, upon receipt of the start signal, 

wherein the start signal comprises a logical Sum of a 
reset signal and a read signal. 

10. The display device of claim 9, wherein 
the imaging element includes a thin film transistor and 

Switches between two operations, one in which a pho 
tocurrent produced by light radiation is converted into a 
Voltage and another in which a stored charge is reset to a 
reference level, according to the level of the voltage 
applied to the thin film transistor, and 

the driver circuit also serves the function of a source volt 
age driver adapted to control the Voltage applied to the 
thin film transistor. 

11. The display device of claim 9, wherein the reset opera 
tion starts when the select signal is in a first state and the read 
out operation starts when the select signal is in a second state. 

12. An electronic apparatus including a display device 
adapted to display an image, the display device comprising: 

image display elements arranged in a matrix: 
imaging elements provided to be associated with the image 

display elements; and 
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a driver circuit disposed along a vertical direction of the 
matrix or along the direction in which the lines extend to 
control the driving of the imaging elements, 

the driver circuit being configured to serve a double func 
tion of a reset driver adapted to reset the imaging ele 
ments and a read driver adapted to read out the signals 
from the imaging elements, 
the driver circuit being configured to receive a start 

signal serving as a trigger to initiate an operation and 
a select signal that is separate from the start signal, the 
select signal being configured to select the operation 
to be initiated, wherein the operation includes one of 
a reset operation and a signal read out operation, and 

the driver circuit being configured to cause the imaging 
elements to perform one of the reset operation and the 
signal read out operation according to the select sig 
nal, upon receipt of the start signal, 

12 
wherein the start signal comprises a logical sum of a 

reset signal and a read signal. 
13. The electronic apparatus of claim 12, wherein 
the imaging element includes a thin film transistor and 

Switches between two operations, one in which a pho 
tocurrent produced by light radiation is converted into a 
Voltage and another in which a stored charge is reset to a 
reference level, according to the level of the voltage 
applied to the thin film transistor, and 

the driver circuit also serves the function of a source volt 
age driver adapted to control the voltage applied to the 
thin film transistor. 

14. The electronic apparatus of claim 12, wherein the reset 
operation starts when the select signal is in a first state and the 

15 read out operation starts when the select signal is in a second 
State. 


